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ABSTRACT 
 
Why soil water diffusivity in stead of hydraulic conductivity? In order to simplify the 
mathematical treatment of unsaturated flow process the scientists transformed the classical 
Richard equation into a diffusion equation that is easier to solve under a various initial and 
boundary conditions (Crank, (1976)). During these transformations the hydraulic conductivity 
is replaced by soil water diffusivity. The diffusivity form of Richard equation is given by  
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θ  is the soil water content, )(θD  is soil water diffusivity, and K is the unsaturated hydraulic 
conductivity, z represent depth and t represents time. First step in determination of the water 
flow consists in determination of the soil water diffusivity; after that we can try to solve we 
solve the equation (1), with or without the gravitational term – last term for right site.  The 
soil water diffusivity is given by 
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(Hiellel, (2001)), (Kutilek et al.(1994)), (Wang et. al. (2004)). We mention below some 
advantages of the soil water diffusivity: The range of variation is in general much smaller 
than of the hydraulic conductivity; The maximum value of D found in practice is /daym1 2 ; 
For the very dry range cm)10( 5−<h diffusivity rice when soil wetness decrease, otherwise the 
diffusivity increase with wetness; When the soil approach to saturation, the diffusivity 
became indeterminate and the will be use the capacitance form of Richard equation. 
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